The trace metals and mineralogical composition of harmattan dust carried out on the samples collected at Jos ((9º55'N, 8º55'E)) and Potiskum ((11º43'N, 11º02'E) as revealed by PIXE and AAS machine using clean Petri Dishes and Plastic bowls of 10 cm in diameter aimed on the characteristics of the mineralogical and elemental composition of the harmattan dust carried out in Nigeria. Thirteen trace elements, Na, K, Ca, Mg, Fe, Cd, Zn, Mn, Cu, Si, Al, Ti, and Zr were determined and their concentrations were evaluated in different proportion. 
INTRODUCTION
An aerosol is a mixture of microscopic solid and liquid droplets suspended in air (Begum et al., 2004) . The chemical composition of fine aerosols poses adverse effects on human health especially in urban cities and plays vital role in climate change (Cheng et al., 2011; Sandhu et al., 2014; Tsai et al., 2012) . These particles can easily penetrate into the respiratory system (Chow et al., 1994; Pope III and Dockery, 2006) which may transfer some toxic element into the blood system. It has been reported that the chemical composition of fine aerosol has a negative impact on human health; it is however, uncertain (Pant and Harrison, 2013) . As a result of dust that emanated from the Sahara, there are different types of ailment which causes different diseases during the period of harmattan dust. The harmattan period is usually associated with low and poor visibility of the atmosphere which is sometimes less than 1000m (Kalu, 1979; Falaiye et al., 2003; Adimula et al., 2010; Falaiye et al., 2013) . Falaiye et al., (2017) reported that the more the harmattan dust mass in the air the less the visibility of both human and animal. Studies have shown that harmattan season occurs between the months of November through March of the following year in Nigeria and during this period the atmosphere is laden with dust thus, reducing visibility and causing domestic as well as outdoor activities inconvenience .
MATERIALS AND METHODS
As reported by Falaiye and Aweda (2018) clean plastic bowls of diameter 10 cm were exposed on an elevated platform and indoor of domestic buildings. Some of the bowls were exposed to collect dust particles for a period of one week, others for a period of one month. while some of the bowls were exposed to collect the dust samples for a period of five months (November to March) of the following year. A total of ten (10) samples were collected and stored in desiccators prior to the analysis in order to avoid contamination which could influence the results. This experiment follows what was done by (Falaiye, et al., 2013 where Petri dishes were exposed on elevated platform to collect harmattan dust sample for mineralogical and chemical analysis to be conducted. The particle mass of the dust samples was also determined.
So also, clean glass slides surfaces rubbed with a thin film of vaseline and Whatman filter paper was employed to collect the dust sample (Direct Composition Method). Distilled water of about ten (10) liter volume was also exposed to air to collect the harmattan dust sample across the stations. During the collection process as reported by Falaiye, et al., (2013) , measures such as keeping the samples containers away from public road and high ways were taken into consideration in order to minimize the input of the local dust.
The elemental and mineralogical composition analyses of the harmattan dust samples collected were carried out using the Absorption Atomic Spectroscopic (AAS) machine, Fourier Transform Infrared (FTIR) Machine, and Particle Induced X-ray Emission (PIXE) were also used to determine the trace element analysis and mineralogical composition respectively of the harmattan dust samples collected. 
Composition of Quartz Mineral
From figure 4 (A and B)the FTIR absorption band appearing at 1638. 
Composition of Clay Minerals
The presence of kaolinite, illite and montmorlinte it an indication of clay mineral in the samples collected across all these locations. Kaolinite is said to be clay mineral in crystallization which occurs in the monoclinic system and form the major constituent of Nigeria clay. It is also shown that harmattan dust in air reduces the visibility of air craft that may lead to air crash in some period because of the dusts that are lifted high as far as the stratospheric region of the atmosphere before dropping into the lower atmosphere after travelling to a very long distance.It can be observed from figure 4 (A and B) that the FTIR absorption peaks appearing at 1015.7cm
in the sample indicate kaolinite. Absorbance at 1030cm -1 is attributed to Si-O stretching of clay minerals. Falaiye et al., (2013) and Adedokun et al., (1989 of human interaction such as vehicular movement, human movement trampling the ground, road side kitchens, open air waste incineration and wood burning (Anuforom et al., 2008) , which may influence the weight of the dust at commercial areas. The result shows that the mass of the dust reduces along the trajectory part which could be as a result of wind transportation of the harmattan dust. The results of Jos present lower values as compared to what was observed in Potiskum which may be due to the dust settling along the way as it transversal from the source in the North eastern direction towards the Atlantic ocean as reported by Falaiye and Aweda (2018) .
CONCLUSION
The abundance of quartz shows that the harmattan dust that blows across Nigeria has more of the mineral. The results showed that quartz percentage of Jos and Potiskum are higher than what was observed at Ilorin and Ile-Ife. This could be as a result of road construction taking place during the period of dust collection as a result of dust transportation in the air. It is also shown that harmattan dust in air reduces the visibility of air craft that may lead to air crash in some period because of the dusts that are lifted high as far as the stratospheric region of the atmosphere before dropping into the lower atmosphere after travelling to a very long distance. All these may have effect on the dust collected across the station since Jos and Potiskum are cities located in the country. In similar vein, the presence of elements in the sample gathered across Jos and Potiskum stations shows that the dusts, in Nigeria have almost all the elements present in harmattan. Some of the elements are in lower quantity and some are in high quantity. Elements such as Cu, Zn, Fe, Ca, Mn, Ni, As, K, Ti, Zr, and Cd and others are the major component of aerosol present in the harmattan sample collected across the two stations. Therefore, the toxic heavy metals like As, Ni, Zn, and Cu were found to be highly enriched around Jos and Potiskum.
This could be as a result road construction during the period of the sample collection. The deposition rate and velocities of the major and minor elemental constituents of harmattan dust support the fact that harmattan dust is part of what reduces visibility and causes health effect during the period. However, the weight of the sample collected over Jos presents lower values as compared to locations further north of Nigeria. Meanwhile, Postiskum has higher percentage of the dust concentration as compared with Jos. This could be as a result of Potiskum closer to the source of the dust. More so, the dust weight is also being affected by vehicular movement around the towns under consideration and industrial smoke concentrated in some part of the city.
Harmattan dust also causes some domestics disturbance as been reported by (Falaiye, 2008; Adefolalu, 1984; Adedokun et al., 1989) .The harmattan spells are often accompanied by droplets in the evening and early morning temperatures associated with an oscillation of the axis of the subtropical high (Adedokun, 1978; Adedayo, 1980; Adedokun et al., 1989) . This research was limited to five months (November to March) which are the major period of the harmattan dust in Nigeria.
Its shows that harmattan particulate dust matters have more weight if the sample collector is placed on the ground level which is half a meter than the sample collector placed at five meters high above the ground level. During the period of dust deposition (November-March), dust deposition around November to January have more deposition than from the period of February to March. This may be as a result of more aerosols which may be present during this period and also as a result of human interaction such as vehicular movement, human movement trampling the ground, road side kitchens, open air waste incineration and wood burning (Anuforom et al., 2008) , in Ilorin during the period of sample collection. However, as compared to Nwadiogbu et al., (2013) and Dimari et al., (2008) , it shows that the mass of harmattan dust in the Northern part have higher mass than that of the North Central towns of the country. This could be as a result wind transportation that blows the dust from the source and deposition along the trajectory path. The selection of the locations was random based on the vehicular traffic, population and free exposure of the environments. Therefore, it shows that the more the harmattan dust mass in the air, the less the visibility of both human and animal. However, as compared to Nwadiogbu et al., (2013) and Dimari et al., (2008) , it shows that the mass of harmattan dust in the Northern part have higher mass than that of the North Central and South West towns of the country. This could be as a result wind transportation that blows the dust from the source and deposition along the trajectory path .
